Abstract. Urbanization is a process of overall development on the aspects of population, economy, society and land. As the carrier of economic, social communication and logistics interaction between the city and outside world, air transport industry is greatly affected by urbanization. By choosing 1995-2012's statistical data of population, economy, society and land to evaluate the overall level of urbanization and 1995-2012's statistical data of air cargo traffic and air passenger traffic to indicate the development of air transport industry, this paper establishes a comprehensive evaluation system of urbanization based on the method of entropy, and use correlation index and regression analysis model to analyzes the relation between urbanization and air transport industry development in Shanghai. The results show that urbanization has a strong correlation with air transport industry in Shanghai, and the urbanization of population, economy and land gradually become the main force to drive the development of air transport industry, among which the urbanization of economy is the most important force.
Introduction
Currently, many major cities in China, treasure the acceleration of urbanization and the development of air transport industry as the strategic measure, and build aviation metros or airport economic zones to motivate the interactive between urbanization and the air transport industry and thus upgrade the development of economy and society. During building or expanding airports, Beijing, Qingdao, Xiamen and other cities plan and build airport economic zone, in order to form the aviation city. However, the study by Yunchun Cao [4] found that airport is the basis for the emergence and development of the airport economy. It tells that only if reached a certain size, the air transport industry can generate effective interaction with urbanization and jointly promote the development of airport industry. And the new born air transport industry in most of cities has not reached a sufficient size yet, for which it's hard to meet the needs of metro aviation, and needs the support of urbanization. Therefore, how to play the leading role of urbanization on airport air transport industry, has become a key issue. From the dimensions of the power factor, this paper analyzes the relationship between the level of urbanization and the air transport industry in Shanghai during 1995-2012. It studies the impact of population urbanization, economic urbanization, land urbanization and social urbanization on air transport, so as to provide a scientific basis of development of the air transport industry.
Comprehensive measurement of urbanization level in Shanghai
Indicators and measurement methods. Taking into consideration the results of the academic research on integrated measurement methods on urbanization [1] - [3] , this paper chooses four areas of urbanization, such as population urbanization, economy urbanization, land urbanization and social urbanization, with 16 indicators (Table 1) , and establishes a comprehensive evaluation indicator system of urbanization.
International Conference on Education, Management, Commerce and Society (EMCS 2015) This paper uses entropy method to determine the weight, to eliminate the impact of subjective factors. In information theory, entropy is the measure of the degree of uncertainty of system status. Generally speaking, the higher the entropy value, the smaller the difference, or the slower the change; conversely, the lower the entropy, the greater the difference, or sooner the change. Entropy has the higher credibility than subjective weighting method, suitable for multivariate index comprehensive evaluation. Evaluation procedure is as follows:
Establish original data matrix: Based on m programs to be evaluated and n terms of evaluation, form the original data matrix X as follows. x ij is the index value of j-th indicator in i-th evaluation; x} According to the step of entropy method, first of all, standardize the index of the original data in 1995-2012 in Shanghai. Due to the fact that indicators selected are ideal targets of the development of urbanization, use regularization formula. Secondly, based on the standardized data and the formula of entropy method, calculate the weight of each indicator (Table 2) , and finally draw the evaluation value of urbanization comprehensive level and that of each subsystem in 1995-2012 in Shanghai. It shows in the table 2 that weights of population urbanization and social urbanization are above 0.25, while the weight of economy urbanization slightly below 0.25 and the weight of land urbanization significantly below 0.25. These indicate that during 1995-2012, the focuses of urban Construction in Shanghai undergoes transferring gradually from economy and infrastructure to the demographic and social urbanization. It tells that in Fig. 1 and Table 3 , the urbanization level of Shanghai is increasing steadily. During1995-2004, proportions of evaluation value of each subsystem on urbanization were changing dynamically and drastically when the urbanization of Shanghai was in the structure-adjustment period; During1995-2004, proportions of evaluation value of each subsystem on urbanization were holding steady at around 0.25 when the urbanization of Shanghai was in the coordination-development period.
Analysis on the relationship between urbanization and the development of the air transport industry in Shanghai
In 1995-2012, the Pearson correlation coefficient between evaluation value of urbanization level of Shanghai and air passenger throughput is 0.969, while that between evaluation value of urbanization level of Shanghai and air cargo throughput is 0.990. It indicates that there is a significant correlation between the level of urbanization level and the level of the air transport industry in Shanghai.
The impact of urbanization on the air transport industry is reflected by the impact of population urbanization, economy urbanization, land urbanization and social urbanization on the air transport industry. Choose evaluation value of urbanization level (X) reflecting the urbanization level of Shanghai in1996-2012 and evaluation value of population urbanization(X 1 ), economy urbanization(X 2 ), land urbanization(X 3 ) and social urbanization(X 4 ), reflecting the level of urbanization subsystems, and choose the sum (Y 1 ) of the air passenger throughput of Hongqiao International Airport and Pudong International Airport and the sum (Y 2 ) of the air cargo throughput, as dependent variables. And then, establish the predicting model of multiple analyses on air throughput and evaluation value of urbanization subsystems, dealt separately in two periods, 1996-2004 and 2005-2012 . Use factor analysis to eliminate the impact of multiple co-linear and achieve regression analysis.
In order to compare the relative size of the impact of four factors on air passenger and cargo traffic, choose standardized regression coefficients to reflect the strength of the impact of independent variables on the dependent variables. The larger the value, the higher the importance of the dependent variable is.
Multiple linear regression formulas of the first stage are shown as below: T statistic values and two-tailed significance probability also shows a significant degree of the variable.
As known in four equations, standardized regression coefficients of independent variables are positive. It shows that in Shanghai, these four factors, population urbanization, economy urbanization, land urbanization and social urbanization, work together to promote the development of aviation passenger and cargo industry. Economy urbanization has been the main driving force, with the greatest impact coefficients; second is population urbanization and land urbanization, sharing the same impact coefficients; Weakest is land urbanization. As can be seen from the trends, in the first stage, the impact of the four factors affecting almost the same; but in the second stage, population urbanization, economy urbanization and land urbanization share the same rising trend; but the impact of social urbanization undergoes reducing, with a growing gap.
Economy urbanization promotes origin demand for air transport. In terms of non-agricultural industries in Shanghai, raw materials and products have a lot of air logistics needs, and there are plenty of business aviation passenger demands. During 1995-2012, non-agricultural industries were developing rapidly, with a high speed and largest coefficient of impact on air transport industry.
The impact of land urbanization is mainly reflected in two aspects, the impact of diverse transportation needs of highly concentrated population in built-up area which is embodied by population urbanization and the impact of comprehensive road network of the city on transportation accessibility between the airport and industrial or business area. The higher the level of land urbanization, the larger the coverage area of the comprehensive road network, the more convenient urban logistics and human interaction between the various regions and the airport, the higher accessibility of the city airport. During1995-2012, Shanghai had experienced the process of the formation of a comprehensive road network from main-line network to complete. So the impact of land urbanization presents the overall upward trend.
Population urbanization is also the basis for the development of the air transport industry, by the relative stability of demand of large-scale interaction on passenger flow, cargo flow and business flow between the city and the outside world to affect the air transport industry. Population urbanization not only provides relatively stable periodic flow, such as visiting relatives, travel flow and business flow, but also produces great freight demand in large batches and small quantities of express and parcels. In the urbanization construction, the vacancy of newly developed plots has been controlled in Shanghai. It guaranteed that after the completion of infrastructure, industries and population would converge rapidly. Therefore, the impact of population urbanization, land urbanization and economy urbanization can basically keep pace.
Social urbanization reflects the living standard of inhabitants who share health care, education and other public resources from government. The impact of social urbanization on air transport industry is reflected by the scale of demand for air travel by inhabitants under the existing conditions of life. The higher living standards go, the more air passenger traffic is. During 1995-2012, social urbanization lagged behind the other three aspects of urbanization, and then, the living standards of inhabitants grew with a lower speed. Therefore, compared with other three aspects, social urbanization has a smaller leading role in impacting on air transport industry.
Conclusions
During the structure-adjustment period of Shanghai's urbanization, the impact of population urbanization, economy urbanization, land urbanization and social urbanization on the air transport industry is basically the same; during the coordination-development period of Shanghai's urbanization, the impact of population urbanization, economy urbanization, land urbanization becomes the main driving force of the air transport industry. Therefore, when planning development of the air transport industry in major cities, in addition to emphasis on industrial and infrastructure stimulus, we should fix our attention on the impact of population urbanization.
Based on an actual problem, this paper draws the impact factors of urbanization on the development of the air transport industry in Shanghai, presenting important references for the development of the air transport, especially the plan of large-scale airport. But the mechanism of the impact of each urbanization subsystem on the air transport industry requires the in-depth study.
